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An urn laode1 of a linear stochaetic system I s  investigated. By img>oeing 

a boundary condition, the regular addition or remrmal of bal l8  fror certain 

~ r n ~ ,  a rtesdy nonequillbrim dist r ibut ion can be induced. 

which i r  a minhxn when tbe  state of the systeP is steady is the  square of 

the diticrencc of the contents of two urns, multiplied by the probabuity of 

transfer between the urns and sunrred over all urn pairs. 

is  appmxhately equal to the entmpy production r a t e  if the departure from 

e ~ l b r l u a n  i s  small. 

The quantity 

The miniman quantity 

1. Introduction. The equilibrium s t a t e  of a thermod.pmSc system i o  

T h i s  principle contains tbh t h e  state fo r  which tbe  entropy is 8 maximupn. 

Information tbat the mechanism of t rans i t ion  from one s t a t e  t o  another playa 
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of change of the number of ball. i n  an urn is  given by equation (1). 



w b e n  

drswing and ai = o  . 
4ci i r  the average number of balls added to the i t h  urn per 

P *  Consider the quantity 

For a eaall chsnge in the state of the system) 

Ebquirlng (p + z z  aim;) 
c@ of the a t a t e  of the eyeten 

steady mlution to equation (4). 

to be rtationary with respect to any mall 

dni  is equivalent to find- tbe 

~ b ,  flu or prrticlea f r a  th i t h  to tha Jth U F L ~  i r  (n,-n 1 1 f i p  
~ b .  qusntitr (n.- 
Tbemrom, e 
microscopic flw~ and forcer in the syrter. 

i r  a meem of the force driving thia flux. 
1 7) 
rray be considered SI the 6- of the prPductr of tb. 



Wtlplylng e q u t l o n  (4) by n. and s d g  Over all I results in 

equation (8)  
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